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I. Characterization of as-synthesized Co3O4 materials. Pre-and postcatalytic XPS measurements were performed by SuSoS AG using a PhI5000 VersaProbe spectrometer (ULVAC-PHI, INC.) equipped with a 180° spherical capacitor energy analyzer and a multi-channel detection system with 16 channels. Spectra were acquired at a base pressure of 5 x 10 -8 Pa using a focused scanning monochromatic Al-Kα source (1486.6 eV) with a spot size of 100 µm and 25 W. The instrument was run in the FAT analyzer mode with electrons emitted at 45° to the surface normal. Pass energy used for survey scans was 187.85 eV and 23.5 eV for detail spectra. Charge neutralisation utilizing both a cool cathode electron flood source (1.2 eV) and very low energy Ar + -ions (10 eV) was applied throughout the analysis.
S9
II. Catalytic water oxidation measurements. Figure S6 . Comparison of the water oxidation activity normalized to the surface area for spinel Co3O4 synthesized with different methods in photochemical, electrochemical and chemical oxidation tests.
In the lower part, the mean-square disorder parameter σ 2 and the degree of inversion are plotted. For the photochemical oxidation a standard [Ru(bpy)3] 2+ /S2O8 2protocol was used with borate buffer (pH 8.5). Electrocatalytic activity is compared by the potentials vs. RHE at 1 mA/cm 2 in 1 M KOH, and the chemical oxidation was tested in 146 mM ammonium cerium (IV) nitrate (CAN). Given that recent studies commented on the non-innocence of Pt counter electrodes, 1-3 the LSV of a Pt working electrode was recorded and compared to commercial Co3O4 ( Figure S7 ). This measurement clearly shows the superior performance of Co3O4 vs. Pt and therefore confirms that the use of a Pt counter electrode does not influence the electrochemical comparison of different Co3O4 samples as performed in the present study. Furthermore, in alkaline media, which were applied in all S12 electrochemical measurements here, the reduction potential of Pt is below 0 V vs. Ag/AgCl and the dissolved amount of Pt is quite low when compared with e.g. Au. 1, 4 Figure S11. Chronoamperometry measurements of all cobalt oxide samples from 1.52 -1.69 V vs. RHE (0.1 V steps and holding time of 5 min for each step). For clarity of presentation, only the stabilized current after 5 min holding is plotted against the potential.
Pre-and postcatalytic stability analyses.
Representative SEM images recorded of Co3O4-MW-A before and after electrocatalytic measurements ( Figure S6 ) do not show significant morphology changes. Likewise, Raman spectroscopy ( Figure S7 ) reveals the stability of the catalyst. Only PXRD patterns recorded in reflectance mode on a Rigaku SmartLab device using a Ge monochromator and CuKα radiation showed some changes ( Figure S8) , namely an increased FTO:Co3O4 ratio which can be explained by partial detachment of electrode material.
Figure S12. SEM images of Co3O4-MW-A on FTO electrodes before and after electrocatalytic measurements. S14 Figure S13 . Raman spectra of Co3O4-MW-A before and after electrocatalytic measurements. 
